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(57) Abstract 



An epitope in the human immunodeficiency virus- 1 (HIV-1) reverse transcriptase that is conserved among HIV strains and 
that is recognized by both murine and human cytotoxic T cells has been identified. Peptides that are derived from this epitope 
and that are capable of eliciting cytotoxic T cells that kill cells that express reverse transcriptase are provided. Test kits and meth- 
ods for identifying HIV-infected individuals using the peptides are also provided. The optimal antigenic side of the HIV-1 reverse 
transcriptase, which was identified using a murine antigen-specific CD8 + Class I MHC-molecule-restricted cytotoxic T-cell line, 
includes residues 203-219. This peptide was recognized by cytotoxic lymphocytes from HIV seropositive individuals, but not by 
cytotoxic lymphocytes from seronegative individuals, and, thus provide a means for diagnosing HIV infection. Test kits and 
methods for identifying HIV-infected individuals using the peptides are provided. Peptides that include this antigenic site provide 
a means for producing an immunologic response against a broad range of HIV, and, therefore may be useful for inclusion in an 
AIDS vaccine. Compositions that contain these peptides and that are formulated for parenteral administration are provided. 
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PEPTIDES STIMULATING CYTOTOXIC T CELLS IMMUNE TO HIV RT 

T-cell mediated cytotoxicity plays an important 
role in control of infection by human immunodeficiency 
virus (HIV) . A relatively conserved epitope of HIV-1 
5 reverse transcriptase (RT) recognized by both murine 
and human cytotoxic T cells has been identified and 
characterized • The peptides of the invention elicit 
cytotoxic T cells which kill cells which produce 
reverse transcriptase of HIV. Since the reverse 

10 transcriptase of HIV is conserved to a greater degree 
than many other HIV proteins, this approach provides a 
vaccine component that is. less affected by mutation of 
the HIV virus. Hence, the peptides of the invention 
provide a means of producing an immunologic response 

15 against a broad range of strains of the HIV virus. 
Abbreviations : 

ADCC, antibody-dependent cellular cytotoxicity; CTL, 
cytotoxic T lymphocyte (s) ; EBV, Epstein-Barr virus; 
HIV, human immunodeficiency virus; L-pol, DAP3 

20 fibroblast cell clone transfected with the HIV-1 RT 
gene; MHC, major histocompatibility complex; NK, 
natural killer cells; PBMC, peripheral blood 
mononuclear cells; RT, reverse transcriptase; v-pol, 
recombinant vaccinia virus containing the HIV-1 RT 

25 gene; v-ctrl, negative control recombinant vaccinia 
virus. 

BACKGROUND OF THE INVENTION 

Cytotoxic T lymphocytes (CTL) have been found to 
mediate protection in vivo against certain virus- 
30 induced diseases, including some caused by retroviruses 
(1-3) . This defense mechanism might be particularly 
relevant against HIV, which can spread through cell- 
cell contact, and thus may not be accessible to 
antibody neutralization. Indeed, CD8+ cells have been 
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shown to inhibit growth of HIV or SIV in cells of 
infected patients or monkeys (4,5). Efforts have thus 
been directed at studying the CTL response against 
different proteins of HIV. Human CD3+ 8+ CTL specific 
5 for the envelope glycoprotein gpl60 have been 

identified (6-12) f and an immunodominant CTL eptiope 
has been mapped in H-2 d mice to residues 315-329, a 
highly variable region of the envelope (13). However, 
immunizing with the whole envelope protein is not an 
10 ideal approach for several reasons. First, the 

majority of the cytotoxic response assayed in vitro 
with fresh PBMC from HIV seropositive individuals seems 
to be mediated by non-MHC restricted mechanisms (ADCC 
or NK) (14). Second, the envelope is highly variable 
15 in sequence and CTL clones can distinguish different 
isolated of HIV (15,16). Third, there is evidence for 
antibody-dependent enhancement of HIV-1 infection, 
likely to be mediated by anti-envelope antibodies 
(17,18). Fourth, immune responses to the HIV envelope 
20 have been suggested to contribute to immune deficiency: 
Uninfected CD4+ T cells which bind gpl20 may be killed 
by ADCC triggered by anti-envelope antibodies (19) or 
by CD4+ CTL specific for gpl20 (20) . Anti-gpl20 
antibodies can also inhibit CD4+ T-cell function like 
25 anti-CD4 antibodies by binding to gpl20 which binds to 
CD4 (21) . Also, gpl60 can elicit autoantibodies that 
crossreact with human Class II MHC molecules and 
inhibit T-cell function (22). Finally, gpl20 itself 
may inhibit T-cell function directly (19). 
30 In contrast to the envelope glycoprotein, the 

internal proteins of HIV are more conserved and would 
be less likely to contribute to these deleterious 
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effects. Moreover, in other viral models, internal 
proteins are the predominant targets of the CTL 
response (23-28). Responses have been found in HIV 
patients against the products of the gag, pol, nef and 
5 vif genes (7,9,12,-29,30). Because of its conservation 
and importance to viral function, the reverse 
transcriptase (RT) appears worthy of particular 
interest in this regard. We describe here our approach 
of using a murine model to identify evolutionarily 
10 conserved CTL determinants in RT and the relevance of 
this identification to human anti-HIV cytotoxic 
responses . 

LEGENDS TO FIGURES 

Fig l. CTL line Pol a specificity for the N- 
15 terminal end of HIV-l reverse transcriptase. (A) £2! 
gene and the fragment inserted in the recombinant 
vaccinia virus v-pol and transfected into the 
fibroblast clone L-pol. The amino acid sequence is 
deduced from the nucleotide sequence (32). The 
recombinant viruses v-pol-100 to -27 contained 3«- 
truncated gene fragments as described in the Methods 
and in ref. (33). (B) Pol a line specific cytotoxicity 
on L-pol, L-cells infected with v-pol or with truncated 
ESl gene recombinant vaccinia viruses. O , L cells; #, 
L cells + v-pol ;□, L cells + v-pol-100; fl, l cells + 
v-pol-80;<>, L cells + v-pol-67;#, L cells + v-pol-58; 
+ , L cells + v-pol-27;A, L cells + v-ctrl;*, L-pol. 

Fig 2. CTL line Pol a specificity for peptide 
HP138. L-cells were incubated overnight with peptides 
at a concentration of 20 (M and with 51 Cr as described 
in the Methods, then used as targets with different 
numbers of Pol a effector cells. The sequences of the 



20 



25 



30 
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peptides are following: HP 134: (175-189), HP 135: 
(185-199), HP 136: (193-207, HP 137: (199-213), HP 
138: (205-219), HP 139: (215-229), HP 140: (299- 
244), HP 141: (238-252), HP 142: (243-257), HP 144: 
5 (265-279), HP 145: (275-289), HP 146: (283-297), HP 
147: (288-302), HP 148: (300-314), HP 149: (311- 
325), HP 150: (315-329), HP 151: (324-339), HP 152: 
(329-343), HP 154: (355-369), HP 143 (255-269) and HP 
153: (344-359) could not be tested because they were 

10 insoluble. + , L-pol;Oz L cells; #, L cells + HP 134 + 
HP 146; O, L cells + HP 135 + HP 147;>, L cells + HP 
136;A / L cells + HP 137 + HP 148; X / L cells + HP 
138; A, L cells + HP 139 + HP 149; Q, L cells + HP 140 
+ HP 150; ■, L cells + HP 141 + HP 151; A , L cells + HP 

15 142 + HP 152;A» L cells + HP 144 + HP 154; +, L cells 
+ HP 145 + HP 155. 

Pig 3. Localization of the CTL epitope in the pol 
199-223 area.O, 205-219;#, 203-219; □, 207-223; m, 
205-223A , 199-223;4, 203-218. 205-219, which is the 

20 sequence of HP138, has been resynthesized along with 
its analogs. 

Fig 4. Recognition of the immunodominant murine 
epitope of HIV-1 RT by peripheral blood cells from two 
HIV infected patients and two seronegative controls. 

25 EBV-transformed B cells derived from HIV infected 
donors or HIV controls were used as targets as 
described in the Methods. Aliquot s of each 
individual's target cells were incubated overnight with 
a concentration of 10 fiW. of peptides 203-219 (Q), 205- 

30 219 (O ) or 255-269 (A) (HP 145, a control peptide 
without any activity in the murine tests as shown in 
Fig 2, and not predicted to be a T-cell epitope by the 
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AMPHI algorithm (43)). Other aliguots of target cells 
were infected with v-pol ( # ) or with v-ctrl ( ■ ) . The 
targets were then assayed with autologous PBMC as 
effectors in 6hr 51 Cr release assay. The error bars 
5 show the standard error of the mean of the triplicates 
(SEM) . Upper panel, targets pre-incubated with 
peptides. Lower panel , targets infected with viruses. 
4/ targets pre-incubated in medium only. 

Fig 5. Lysis of target cells incubated with 205-219 

10 by autologous PBMC. Comparison of all the seropositive 
patients (HIV + ) and the seronegative controls (HIV") . 
Each point represents the % specific 51 Cr release of 
peptide-incubated targets after a 6 hr assay in 
presence of autologous PBMC at the maximal E:T ratio 

15 tested (80 or 40:1). For each HIV + donor, control 
target cells either with no peptide or with control 
vaccinia virus were not lysed. Two patients who had % 
specific releases at 11 and 12%, respectively, were not 
included in this figure because no adequate negative 

2 0 control was available. 

SUMMARY OF THE INVENTION 
T-cell mediated cytotoxicity plays an important 
role in control of infection by the human 
immunodeficiency virus (HIV) . A relatively conserved 

25 epitope in the HIV-1 reverse transcriptase recognized 
by both murine and human cytotoxic T cells has been 
discovered. This epitope was identified using a murine 
antigen-specific CD8+ Class I MHC-molecule-restricted 
cytotoxic T-cell (CTL) line, a transfected fibroblast 

30 cell line expressing the HIV-l pol gene, recombinant 
vaccinia viruses containing different truncated 
versions of the pol gene, and overlapping synthetic 
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peptides. The optimal antigenic site was identified as 
residues 203-219 by synthesizing extended or truncated 
peptide analogs of the antigenic fragment. The optimal 
peptide was then tested for sensitization of autologous 
5 EBV-transformed B cell targets for killing by fresh 
human peripheral blood mononuclear cells. The peptide 
was recognized by CTL from several HIV seropositive 
patients but not from any seronegative donor. Hence, 
this peptide is a good immunogen for inclusion in an 

10 AIDS vaccine. The data demonstrates that the same CTL 
epitope can be seen by murine and human CD8+ CTL, as 
previously demonstrated for epitopes recognized by CD4+ 
helper T cells, and indicates the utility of screening 
for immunodominant CTL epitopes in mice prior to 

15 carrying out studies in humans. 

Although consistent with an amphipathic 3 10 helix, 
these peptides are not strongly predicted by any of the 
known predictive methods. Hence', the peptides would 
not have been selected by one of ordinary skill in the 

20 art as a likely candidate T cell epitope peptides. 

MATERIALS AND METHODS 
Mice. C3H/HeJ (H-2k) mice were obtained from the 
Jackson Laboratories (Bar Harbor, ME, USA) . 
Recombinant vaccinia viruses . 

25 V-pol (vCF-21, Fig. 1) (31) and v-pol-100 are 

recombinant vaccinia viruses containing the RT gene of 
HTLVIII subclone HXB.2 except for the last 22 residues 
(pol gene deduced amino acid sequence 168-706 for the 
insert, 168-728 for RT) (32) . The truncated pol gene- 

30 recombinant vaccinia viruses (vCF 32, 33, 34, 35, and 
37) (33) have been re-named in this application v-pol- 
100, -80, -67, -58, and -27, respectively, to indicate 



WO 91/13910 



PCT/US91/01486 



the proportional length of their inserts as a % of the 
v-pol-100 insert length (Fig. 1) . These inserts all 
initiate at the 5 f end of the original insert, 
corresponding to residue 168 of the amino acid sequence 
5 and to the N-terminal end of the precessed protein, v- 
ctrl (vSC-8) (34) contains the E. coli lac-Z gene as a 
control. 
Transf ectants . 

The trans feet ant L-pol was prepared using the 

10 pcEXV-3 vector containing the same RT-encoding insert 
as v-pol. pcEXV-3-pol was cotransfected with pSV2neo 
into DAP-3 L cells using the CaP04 method (35) and 
clones were isolated after selection in G418. A single 
clone (RGT 1.10.7) having a high level of pol 

15 transcripts in RNA dot-blot analysis was selected for 
use in these experiments. The control L cells (L28) 
were prepared with pSV2 neo alone. 
Generation of a murine CTL line . 

The line Pol a was obtained from v-pol immunized 

20 (107 PFU IV) C3H/HeJ female mouse spleen cells 

restimulated in vitro with mitomycin-C treated L-pol 
transf ectants as in (13) (5 x 10 6 spleen cells, 5 x 10 5 
L-pol cells/well in 24-well plates) , but in presence of 
supplemented medium, i.e. complete T-cell medium 

25 containing 10% Concanavalin A stimulated rat spleen 
cell medium (T-cell Monoclone, Collaborative Research 
Inc., Bedford, MA). The line has been maintained now 
for more than a year by weekly restimulations (0.3 x 10 ( 
line cells, 10 6 L-pol cells) and bi-weekly feeding with 

30 supplemented medium. It has been used for assays not 
earlier than 3 days after a T-cell Monoclone addition. 



WO 91/13910 



PCT/US91/01486 



8 

CTL assay . 

The murine CTL assays were performed as in 
reference (13) , with the following differences: 10 6 L- 
cells were infected with recombinant vaccinia viruses 
5 at a multiplicity of infection of 50 for 1 hour, then 
washed and incubated overnight with 51 Cr; in other 
experiments, L-cells were incubated overnight with 
peptides and with 51 Cr (0.3 x 10 6 cells, 0.05 mCi (1.85 
MBQ)/well in 24-well plates). The target cells were 

10 then washed four times before use in the 6-hour assay 
(5000 target cells/well in 96 round-bottom well 
plates) . In the human assays, lines derived from 
peripheral blood mononuclear cells (PBMC) of donors by 
Epstein-Barr virus (EBV) trans format ion were either 

15 pulsed overnight with 10 1. or infected with 
recombinant vaccinia virus (multiplicity of 
infection=100) for 1 hour, then washed. In both cases 
they were labeled overnight with 0.3mCi (11.1 MBQ) and 
used as targets (5000/well) the following day in a 6-hr 

20 51 Cr release assay with unstimulated cryopreserved PBMC 
from the same donor as effectors. The percentage 
specific release was calculated as 100 x (experimental 
51 Cr release - spontaneous release)/ (maximum release - 
spontaneous release) . 

25 Peptide s ynthesis. 

A series of 15-residue peptides covering the 
fraction of RT sequence (HXB.2 subclone of HTLVIII/B) 
(32) that was expressed by the virus v-pol-27 were 
synthesized and purified as described previously 

30 (13,36). Their molar concentration was determined by 
HPLC or by spectrophotometry. A series of analogs of 
peptide HP 138 have been synthesized on an ABI 
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automated synthesizer, cleaved by low HF procedure, 
desalted either by P4-biogel or by reverse-phase (C18 
Sep-Pak, Waters) chromatography, and when necessary 
purified to a single HPLC peak (C18 column, Waters) . 
5 Amino acid analysis (performed by O. Bates and coll., 
University of California, Irvine) confirmed the 
expected sequences. 

Patient source and clinical evaluation . 

HIV+ patients were obtained from Wilford Hall 

10 United States Air Force Medical Center, Lackland Air 
Force Base, TX. Individuals were diagnosed as being 
HIV infected if anti-HIV antibodies were demonstrated 
on two specimens tested by the HIV enzyme immunoassay 
(Abbott Laboratories, Irving, TX) and confirmed by 

15 Western blot analysis (Roche Biomedical Laboratories, 
Burlington, NC) . Patients were classified according to 
the Walter Reed Staging System (37) . Lymphocyte counts 
and T cell subsets were determined using laser-based 
flow cytometry (Coulter Epics Profile, Coulter 

20 Electronics, Inc., Hialeah, FL) and OKT4A (anti-CD4) 
and 0KT8 (anti-CD8) monoclonal antibodies 
(Orthodiagnostics Systems, Raritan, NJ) . 
EXAMPLE 1 

Generation of murine CTL line (Pol a) specific for the 
25 N- terminal end of HIV-1 reverse transcriptase: The CTL 
line Pol a was derived from spleen cells of C3H/HeJ 
mice immunized with the recombinant vaccinia virus v- 
pol and restimulated in vitro with an H-2 k fibroblast 
line (L-pol) transfected with the same HIV-1 pol gene 
30 insert. This CTL line (Fig. l) lysed specifically L- 
pol as well as untransfected H-2 k fibroblasts (L-cells) 
infected by v-pol, but not L-cells infected by the 
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control vaccinia virus v-ctrl. Therefore , the HIV-1 
pol gene fragment expressed at least one CTL epitope 
recognized on H-2 k fibroblasts. 

To localize the epitope(s), L cells were first 
5 infected with recombinant vaccinia viruses expressing 
truncated versions of the pol gene (Fig. 1) and these 
cells were used as targets in a cytotoxicity assay with 
the Pol a CTL line. The targets infected with viruses 
containing from 100% to as little as 27% of the N- 

10 terminal part of the original insert were all lysed to 
a comparable extent (Fig. 1) . This experiment 
indicated that an immunodominant epitope was present in 
the portion of the protein encoded by the shortest pol 
insert (27% of the original insert, i.e. residues 168 

15 to 316) . This area corresponds to the N-terminal end 
of RT. Other epitopes may have been present in the 
remainder of the sequence, but this portion by itself 
was able to induce maximal lysis. 
EXAMPLE 2 

20 Identification of the immunodominant epitope recognized 
by the line Pol a: To identify the epitope (s) 
contained in this area, we used 21 overlapping 15-amino 
acid peptides designated HP134 to HP154 covering 
residues 168 to 316. L-cells were incubated overnight 

25 with 51 Cr together with peptides (20 fM, and tested for 
lysis by Pol a. To reduce the number of different 
targets to be tested, we analyzed mixtures of two 
peptides at a time, but avoided mixing overlapping 
peptides that might have a higher risk of inhibiting 

30 each other by sharing the same MHC binding site. 
Because preliminary experiments had suggested that 
peptide HP138 was responsible for targeting the 



WO 91/13910 



PCT/US91/01486 



11 

cytotoxic activity, HP138 was tested individually and 
found to sensitize targets (Fig 2), However, none of 
the other peptides was able to sensitize targets (Fig 
2) , including HP137 and 139 [that overlap HP138 by 9 
5 and 5 residues, respectively] even when tested 

individually (data not shown) . HP138 (CTEMEKEGKISKIGP) 
corresponds to residues 205-219 of the HTLV/IIIB strain 
sequence (32) . The peptide is not toxic by itself as 
determined by spontaneous lysis and cell recovery in 

10 the presence of peptide alone (data not shown) . The 

line Pol a was Class I MHOrestricted because it killed 
HP 138-pulsed, Class II MHC molecule-negative H-2 k L- 
cell fibroblasts, but not 3T3 fibroblasts (H-2 d ) or EL4 
thymoma cells (H-2 b ) . It was demonstrated to be CD4- 

15 CD8+ by treatment with anti-CD8 or anti-CD4 monoclonal 
antibodies and complement (data not shown) . 
DEFINITION OF OPTIMAL EPITOPES 

Because HP138 sensitized targets best at high 
concentrations (20 /xM) a series of peptide analogs were 

20 synthesized and purified in the area of HP138 to 
determine whether activity could be improved by 
extending or shortening the peptide by a few residues. 
The addition of two amino acids (Figure 3) on the N- 
terminal side of the sequence (peptide 203-219) induced 

25 both a higher maximal specific release (more than 60% 
vs 40%) and a 3 0-fold lower concentration needed to 
obtain half-maximal activity (about 0.3 fiH vs 10 /xM) . 
In contrast, removal of residues 205 and 206 at the N- 
terminus abrogated all activity (peptide 207-223 

30 compare to 205-223). This result suggests that a 

critical determinant is at the N-terminus of HP 138. 
The addition of amino acids on the C-terminal end of 
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205-219 (peptide 205-223) also enhanced the activity 
(plateau at 60%, half-maximal lysis at about 1 /ra) / but 
was not able to restore the loss of activity when 
residues 205 and 206 were missing in peptide 207-223. 
5 Peptide 199-223 contained both the two residues 203 and 
204 and the elongation of the C terminus that enhanced 
the activity in 205-223, but suprisingly its activity 
was not beter than that of 205-223 (same maximal 
activity, half-maximal lysis at about 2 fM) , as if the 

10 sequence 199-202 was partly inhibiting the recognition. 
Finally, the removal of the proline residue 219 did not 
modify the maximal activity of peptide 203-219 but 
increased slightly the concentration necessary for 
half-maximal lysis (20 MM, peptide 203-218) . 

15 RECOGNITION OF THE EPITOPE BY HUMAN CYTOTOXIC CELLS 

In order to determine whether the epitope for CD8+ 
class I MHC-restricted CTL identified in the mouse 
model would be recognized by cells from HIV_infected 
humans, PBMC from 2 HIV seropositive and 2 seronegative 

20 individual were tested, without restimulation in vitro, 
for the lysis of autologous EBV-transformed cells 
incubated overnight with peptides 205-219 (Fig. 4, 
upper panel) . The PBMC from both patients were able to 
kill specifically targets preincubated with the two 

25 peptides, but not targets preincubated with a control 
peptide or with medium only. Conversely, the PBMC from 
both seronegative donors failed to kill the targets 
incubated with either peptide, but did show some 
killing on autologous target cells infected with the 

30 control vaccinia virus (Fig. 4, lower panel). The 

latter cytolytic activity probably is a memory response 
resulting from a prior smallpox vaccination. Two 
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patients, but not the healthy controls, also showed a 
high cytotoxic activity against the targets infected 
with the pol-recombinant vaccinia virus (Fig. 4, lower 
panel). For one of these two donors (patient 2) the 
5 phenotype of the effector cells was tested. The 

activity was blocked by anti^CD3 and anti-CD8, but not 
by anti-CD4 monoclonal antibodies and complement, and 
was genetically restricted (data not shown). Thus, 
these conventional antigen specific MHC restricted CD8+ 

10 CTL. The cells from 12 HIV seropositive patients and 5 
controls have been tested (Fig. 5) . The level of 
killing after incubation of the target cells with 
HP138, peptide 203-219 or 205-219 was higher than 10% 
in 5 of the 12 patients, whereas it ranged from <0 to 

15 3.2% in the seronegative donors. 

The epitope 203-219 is in a region highly conserved 
in evolution among reverse transcriptase genes of other 
viruses. For this reason it is likely to be essential 
for RT activity and may, therefore, not tolerate 

20 substitutions required for escape from the immune 
system. When the residues 203-219 and 205-219 were 
compared, it was shown that the two residues (203 and 
204) enhanced dramatically the activity of the original 
peptides, whereas the analog missing residues 205 and 

25 206 had no activity at all. Thus, the sequence 203-206 
seems essential for optimal activity of the peptide. 
It is also possible to enhance the activity by 
elongating the original peptide on the C-terminal side. 
Interestingly, a longer analog encompassing both the N- 

30 and C- terminal extensions did not reach the same level 
of activity as the optimal epitope 203-219. Additional 
residues contained on the N-terminal side may include a 
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hindering structure similar to those found in Class-II 
restricted epitopes. 

The peptides of the invention should preferably 
contain at least 15 amino acids, though it may contain 
5 as many as 40 amino acids. However, at least 12 amino 
acids should be show homology to the most preferred 17 
amino acid sequence. In any case, the Cys-Thr peptides 
should be conserved. The cysteine amide of the 
preferred peptide Glu-Ile-Cys-Thr-Glu-Met-Glu-Lys-Glu- 
10 Gly-Lys-Ile-Ser-Lys-Ile-Gly-Pro is particularly 
preferred. 

The peptides of the invention may be given in the 
usual carriers containing adjuvants such as alum and 
Freund's adjuvant. A preferred composition would 
15 contain the peptides in an emmulsion, which would 

protect the peptide and which provide for slow release 
delivery. 

The preparations of the invention can be given 
parenterally. Preferred means of administration are 

20 subcutaneous, intramuscular or intravenous routes. A 
preferred method of administrations is by intravenous 
route. Interleukin 2 or other response potentiators 
may be given simultaneously either as a component of 
the composition containing the peptide or as a separate 

25 injection. Such potentiators include but are not 

limited to interleukin 4, muramyl-dipeptide, adjuvants 
such alum or Freund's adjuvant or mycobacterium or 
mycobacterial products such as BCG. The peptides given 
as immune therapy may be given intravenously initially 

30 with repeat injections at 1 to 3 day intervals 

thereafter until desired level of T cell activity is 
evidenced. The physician may then monitor killer T 
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cell activity and repeat the protocol when decrease in 
killer T cell activity is observed. 

The peptides of the invention may or may not raise 
antibodies to the HIV virus. Since the killer T-cells 
5 affect the infect ivity of the HIV virus present in any 
cell in the body, it may be possible to treat 
individuals that have been exposed to the HIV virus 
before sufficient exposure to viral protein to raise 
antibodies. Hence, the therapy may prevent such 

10 individuals from becoming sero-positive. 

Since T-cell response is often raised before any 
antibodies are found in the blood in measurable 
amounts, the peptides of the invention can be used to 
test for latent infection by exposing the donor cells 

15 to the peptides and testing for T cell response. 

Hence, the peptides are useful as part of a diagnostic 
kit to screen seronegative blood donors or other 
individuals. 
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CLAIHS 

1. A peptide of 15 to 40 amino acids which Bay be 
glycosylated or unglycosylated, or their amides which 
have at least 12 amino acids homologous to the peptide 

5 of the amino acid sequence Glu-Ile-Cys-Thr-Glu-Met-Glu- 
Lys-Glu-Gly-Lys-Ile-Ser-Lys-Ile-Gly-Pro 
with the proviso that the Cys-Thr amino acids must be 
homologous, including peptides which may be protected. 

2. A peptide of claim 1 containing the sequence: 

10 Glu-Ile-Cys-Thr-Glu-Met-Glu-Lys-Glu-Gly-Lys-Ile- 
Ser-Lys-Ile-Gly-Pro . 

3. A peptide of claim 1 wherein the amino acid 
sequence is 

Glu-Ile-Cys-Thr-Glu-Met-Glu-Lys-Glu-Gly-Lys-Ile- 
15 ser-Lys-Ile-Gly-Pro . 

4. A peptide of claim 1 containing the sequence 
Cys-Thr-Glu-Met-Glu-Lys-Glu-Gly-Lys-Ile-Ser-Lys- 

Ile-Gly-Pro, 

5. A composition of matter comprising, as an active 
20 ingredient, at least one peptide of claim 1 in a 

carrier . 

6. A composition of claim 5 wherein the peptide 
contains the sequence 

Glu-Ile-Cys-Thr-Glu-Met-Glu-Lys-Glu-Gly-Lys-Ile- 

2 5 ser-Lys-Ile-Gly-Pro • 

7. A composition of claim 5 wherein the peptide 
contains the sequence 

Cys-Thr-Glu-Met-Glu-Lys-Glu-Gly-Lys-Ile-Ser-Lys- 

Ile-Gly-Pro. 

30 8. A composition of claim 5 which contains an immune 
potentiator. 
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9. A composition of claim 8 which contains an 
adjuvant. 

10. A composition of claim 8 wherein the adjuvant is 
alum. 

5 11. A composition of claim 8 having as a potentiator 
interleukin 2 or interleukin 4. 

12. A method of identifying patients infected with HIV 
comprising the steps of: 

(1) Obtaining peripheral blood mononuclear cells 
10 from an individual; 

(2) Incubating autologous target cells with a 
peptide of claim 1 and a marker; 

(3) Adding the cells of step (1) to the incubated 
material from step (2) and incubating; and 

15 (4) Measuring the amount of marker released to 

determine T cell response. 

13. A method of claim 12 where in the marker is 51 Cr. 

14. A method of claim 12 wherein the autologous target 
cells are EBV-trans formed B-lymphoblastoid cells. 

20 
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